The contribution of AMPA and NMDA receptors to graded bursting activity in the hippocampal CA1 region in an acute in vitro model of epilepsy.
The AMPA/KA receptor antagonist 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX) and the NMDA receptor antagonist 2-amino-5-phosphonovalerate (D-APV) were used to investigate the contribution of excitatory amino acid (EAA) receptors to graded bursting activity recorded in the CA1 region of the rat hippocampal slice following bath application of the convulsant drug bicuculline methiodide (BIC, 2-3 microM). CNQX (5-9 microM) significantly antagonised the burst in a reversible, concentration-dependent manner (n = 5). The effect involved a reduction in the amplitude but not the number of population spikes of the burst and also a depression of the underlying burst excitatory post-synaptic potential (EPSP). D-APV (5-25 microM), in contrast, reduced the amplitude and number of spikes in the burst but had no effect on the burst EPSP (n = 5). Following a single concentration of CNQX (5 microM), applied in the presence of bicuculline, it was observed that the components of epileptiform response which remained could be completely abolished with D-APV (10 microM; n = 10). It was also shown that, following elimination of synaptic transmission with CNQX (5 microM), application of bicuculline (2-3 microM) induced a small burst that could be reversibly antagonised with D-APV (10 microM). These results show that evoked epileptiform activity witnessed in the presence of bicuculline involves the activation of both AMPA and NMDA receptors, the AMPA receptor activation making the major contribution. The burst mediated by NMDA receptors is not dependent on prior activation of AMPA receptors.